
GEORGIA
INSPECTION OF DAMS 

WORKSHOP/ FIELD VISITS

2
Classification



• WE MOVE ON TO 

CLASSIFICATION
of dams and water retaining structures

(WRS)
-- a method to identify important structures

• A RESULT OF THE SAFETY ASSESSMENT

• CLASSIFICATION IS A KEY COMPONENT OF THE DESIGN AND SUPERVISION OF WRS’s

• IDENTIFICATION AND RANGING IMPORTANT WRS’s IN A SYSTEMATIC WAY.

The Classification system



CONSEQUENSES OF A FAILURE TO:

• Human life

• Environment

• Properties

• Infrastructure

THAT PART OF THE STRUCUTRE WHERE A FAILURE HAVE THE GREATEST 
POTENTIAL FOR DAMAGE. 

CALCULATIONS, MAPPING AND SITE VISITS ARE BASIS FOR THE ASSESSMENT.

PRINCIPLES  .  The Classification system



CLASSIFICATION OF DAMS AND WATER RETAINING STRUCTURES

REGULATION

The classification for most dams is mandatory acc. Law. (national)

PURPOSE

• safety requirements provided with legal autohority. Projects shall be evaluated
where breakage consequences impinges on SAFETY. 

CRITERIA

• The owner is responsible for evaluation of Class according to a set of criteria. 
Changes in project or surroundings may lead to changes in consequences, and a 
new Class.

The Classification system



Text for previous slide

• THE TARGET IS TO AVOID ACCIDENTAL BREAKDOWNS OF DAMS THAT CAN LEAD TO LOSS OF LIFE 
OR DAMAGES.

• THEREFORE, SPECIFIC REQUIREMENTS ARE SET FOR CONSTRUCTION AND OPERATION, AND TO 
THE OWNER AND ALL INVOLVED.

• THE PURPOSE IN CLASSIFYING WATERCOURSE STRUCTURES IS TO MEET SAFETY REQUIREMENTS 
PROVIDED WITH LEGAL AUTHORITY IN THE REGULATIONS GOVERNING THE SAFETY AND 
SUPERVISION OF WATERCOURSE STRUCTURES AS TO THE IMPACTS ON THE STRUCTURES IN THE 
CASE OF A FAILURE.

A CLASSIFICATION SYSTEM MAKES IT POSSIBLE TO DIFFERENTIATE BETWEEN PROJECTS.

•

• THE CLASSIFICATION SHALL TAKE ACCOUNT OF WHETHER WATER, AS A RESULT OF THE FAILURE 
OF THE WATERCOURSE STRUCTURE, WILL COME INTO CONTACT WITH BUILDINGS OR PLACES 
WHERE PEOPLE GATHER OVER TIME. 



• In Norway, since 1992, (earlier, from 1948 it was part of military evaluation)

• 3 Classes were introduced (at first) (although 5 were discussed). Used up to 2001

Consequence
description

Class
Damage potential                    
(no of buildings)

Large failure consequence 1 > 20
1a: > 150

1b: 20-150

Medium consequences 2
< 20

> 0

Small consequences 3 0

After 2001, 
Requirements to 
personnel,
Reversed numbering so 
that 3 was highest Class.
Differentiated technical
demands.
1a >>3a
1b>>3b

Background history for -The Classification system



from 2010; 5 new Consequence Classes
Consequence

Class
Living Units Infrastructure, puplic functions Environment and Property

4 >150

3 21-150
Damage to heavy traficked road or 
railway, or other infrastructure with 
large importance for life and health

Extensive damages to particularly 
important environmental values or 
particulalry heavy damagaes to 3rd 
party properties

2 1-20
Damages to medium traficked road or 
railway or other infrastructure with 
large improtance for life and health

Serious damages to important 
environmental values or significant 
damages to 3rd party property

1
Temporary stay eqv. 
to < 1 permanent 
living unit

Damages ton less traficked road or 
other infrastructure with improtance for 
life and health

Damages to environmental values or 3rd 
party property

0 0 Insignificant consequenses Insignificant consequenses

Development of - The Classification system



THE OVERALL GOAL IS SAFETY -- TO PREVENT BREAKAGES THAT CAN CAUSE 
DAMAGES TO PERSONS, ENVIRONMENT AND PROPERTY, POWER 
PRODUCTION, INFRASTRUCURE OR OTHER IMPORTANT PUBLIC FUNCTIONS.

IN NORWAY, DAMS AND WRS ARE now DIVIDED INTO 5 CONSEQUENCE 
CLASSES
THE GIVEN CONSEQUENCECLASS DEPENDS ONLY ON ESTIMATED 
CONSEQUENCES OF A BREAK. (NOT THE LIKELIHOOD.)
LARGER CONSEQUENCES >>> HIGHER CONSEQUENCE CLASS, AND MORE 
STRINGENT DEMANDS

• DETACHED HOUSES, SINGLE FLATS OR TERRACED HOUSING UNITS EACH COUNT AS ONE 
HOUSING UNIT. SCHOOLS, NURSING HOMES, COMPANIES, MILITARY CAMPS, CABINS AND 
SIMILAR STRUCTURES AND PLACES WITH, AT TIMES, LARGE CONCENTRATIONS OF PEOPLE WILL 
BE CONVERTED TO HOUSING UNITS. 

• THE CONVERSION WILL BE BASED ON THE BASIS OF THE NUMBER OF PERSONS AND HOW LONG 
THEY WILL BE WITHIN THE AREA. 

Text for previous slide



Type of building
(typical)

Staying Period (% of the year)   
(Months x days x hours) / hours in a year

Equivalent Living Units Stay 

duration x no of people / 2,2

House, bungalow Whole Year 8760 hours = 100% 1,0 x 2,2 /2,2 = 1

Cabin (holiday) 30 d/year, 24hrs/d 30 x 24 / 8760 = 8% 0,08 x 2,2 / 2,2 = 0,08

School 10 mnths/yr, 20d/mnth, 8hrs/d 10 x 20 x 8 / 8760 = 18% 0,18 x no pupils+employees /2,2

Nursing institution, 
employees

47wks/yr, 5d/w, 8 hrs/d 47 x 5 x 8 / 8760 = 21% 0,21 x no employees /2,2

Nursing institution, 
patients

whole year 8760 hours = 100% 1,0 x no of patients /2,2

Industrial Facility 47wks/yr, 5d/w, 8hrs/d 47 X 5 x  8 / 8760 = 21% 0,21 x no of employees /2,2

Other > eqv. Calc. Camp 

site, Church, Community house, 
etc.

Living Unit is defined as  = Flat, apartment, house, bungalow.

Average number of persons, throughout a year, during 24 hrs in a Living Unit = 2,2 ( Population count in Norway, 2011)

Equivalent Living Units  - The Classification system



All Water Retaining Structures shall be classified in 

one of 5 CONSEQUENCE CLASSES

The Classification system

CLASS 0: NO CONSEQUENSE OF BREAKAGE 
STILL: THE OWNER IS RESPONSIBLE FOR THE STRUCTURE AND ITS SAFETY, AND THAT IT IS IN CORRECT SAFETY CLASS

CLASS 1-4 INCREASING CONSEQUENCE OF BREAKAGE.



• THE OWNER PROPOSES A CONSEQUENCE CLASS BASED ON THE 
DESIGN AND THE CONSEQUENCE CRITERIA.

• THE GOVERNEMENT CONTROLS THE PROPOSAL, AND MAY APPROVE 
OR SUGGEST A DIFFERENT CLASS.

The Classification system



• Relevant information; influenced areas, site visits, calculations and 
simulations

• Maps and photos of project and areas

• Arrangement drawings and project data. (reservoir volume, 
dimensions and evaluation/description of damBreak consequences.

• Calculated MAXIMUM discharges and water levels after DAMBREAK.

- The Classification systemClassification documentation- The Classification system



TECHNICAL PLANS AND REQUIREMENTS:

• All dams and waterways shall have a high safety level.

• Already established projects must upgrade accordingly- if necessary!

• (GoG may demand specific upgrading).

• Documentation that Technical Plans meet requirements.

• Dam plans must include Flood calculations, discharge capacities. 

• Adhere to regulations and law.

• Qualified planners, and control enigneers.

• Approval prior to construction

The Classification system



FORMS - The Classification system

STANDARDIZED FORMS 
FOR DAMS AND PIPES, 
WITH ENCLOSURES

APPLICATION FORMS FOR DAMS AND PIPES ARE STANDARDIZED. ALL APPLICATIONS MUST ALSO INCLUDE INFORMATION 
AND CALCULATIONS OF FLOODS, DAMBREAK FLOOD WAVES AND ANY SUBMERGED/ INFLUENCED AREAS.

CHANGES MAY LEAD TO CHANGE IN DAM CLASS, USUALLY INCREASE. THE OWNER IS RESPONSIBLE FOR THIS, BUT IT MAY , 
WELL COME UP IN A REVALUATION, WHICH TAKES PLACE EVERY 15-20 YEARS 



EXAMPLE 

CLASSIFICATION APPLICATION (FOR RABBEN)

(see pdf)
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Calculate and estimate effects of a dam break



The Classification system
example:
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example:


